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Abstract 
 
 
The aim of this study is to explore the role of language skills, communication and emotion 
regulation in relation to the degree of externalizing behavior. Studying children with an 
additional X chromosome, who are known to have language deficits, can reveal insights into 
the underlying mechanisms of the development of externalizing behavior problems. A total of 
85 normal developing children (34 boys and 51 girls) and 33 children with an additional X 
chromosome (16 girls and 17 boys) participated in the study. All children were tested on 
language skills (vocabulary, word associations, formulating sentences and concealed meaning) 
and emotion regulation (Cognitive Emotion Regulation Questionnaire- kids). Parents 
completed questionnaires to assess social communication (Autism Questionnaire-children and 
Pragmatics Profile) and externalizing behavior (Social Skills Rating System and Child 
Behavioral Checklist).Our results indicate poorer language and social communication skills, 
more externalizing problem behavior and lowered levels of self-control in children with an 
additional X chromosome.  Emotion regulation strategies were similar to controls although 
rumination was more often used as a regulation strategy. Though no direct association between 
language skills and externalizing behavior was found, findings did indicate an indirect 
association via  social communicational skills. The findings also suggest that emotion 
regulation was linked to externalizing behavior. Future studies should focus on these possible 
risk factors in relation to the development of externalizing behavior. This might provide more 
insight into the treatment of the children with an additional X chromosome, as they have an 
high risk to develop externalizing behavior problems, early in life.  
 
 
Keywords: Externalizing behavior, language skills, social communication, emotion  regulation, 
Klinefelter syndrome, Triple X syndrome. 
 
RUNNING HEAD: THE MECHANISMS UNDERLYING THE DEVELOPMENT OF EXTERNALIZING BEHAVIOR 
 1 
Introduction 
Language is a complex and unique human quality and children all over the world learn 
language in interaction with their environment (Hoff & Shatz, 2007). Language development is 
a central feature of cognitive and social development in humans (Simms, 2007). The 
development of language starts in early childhood, and it occurs in a predictable way (Mostow, 
Izard, Fine, & Trentacosta, 2002; Simms, 2007). Language development moves from simple to 
complex and preverbal skills precede verbal skills. This means that children comprehend 
language before they can use the same language themselves (Byrnes & Wasik, 2009; Hoff & 
Shatz, 2007; Simms, 2007). Language is known to be one of the earliest neuropsychological 
functions to develop and it therefore might provide researchers with an opportunity to discover 
aberrant development in children early (Bierman, Swaab, Zijlstra, & van Rijn, in press). 
Children with an abnormal language development have a social and environmental 
disadvantage and sometimes develop behavioral problems (e.g.: Beauchamp & Anderson, 
2010; Fujiki, Spackman, Brinton, & Hall, 2004; Keenan & Shaw, 1997; Mostow et al., 2002). 
 The development of linguistic abilities is closely linked to the development of social skills. 
First, adequate language skills help to perceive, understand and manage one’s own emotions, 
and leads to more social and emotional adaptive behavior (Lopes et al., 2004). Second, children 
need both expressive and receptive language skills to be able to communicate emotional 
information with their environment. This ability is very important to facilitate healthy social 
interactions (Beauchamp & Anderson, 2010; Bierman et al., in press; Fujiki et al., 2004; 
Mostow et al., 2002), as adequate language skills enable children to label, categorize and 
communicate needs and emotions to others. This in turn enhances a feeling of being in control 
of the environment. This feeling of being in control reduces stress as well as any frustration the 
child might have (Keenan & Shaw, 1997). Thus if a child has problems to express itself, the 
sense of being in control reduces, and this may lead to the development of externalizing 
behavior.  
 Moffit (1990, 1993) emphasized the importance of verbal deficits in the development of 
childhood externalizing behavior. Since then, evidence has been accumulating that poor 
linguistic skills increase the risk to develop externalizing behavioral problems, such as 
aggression and deviant behavior (e.g. Menting, van Lier, & Koot, 2011; Moffitt & Caspi, 2001; 
Séguin, Parent, Tremblay, & Zelazo, 2009; Smith et al., 2011). More specifically, behavioral 
problems characterized by the outward behavior of a child and which are marked by the 
underregulation of emotions such as  acts of defiance, impulsivity, disruptiveness, aggression, 
antisocial behavior and overactivity (Achenbach & Edelbrock, 1978). However, theoretical and 
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empirical evidence show that the association between language and externalizing behavior is 
not simple. Evidence showed that both constructs influences social competence and are 
associated with emotional difficulties. According to Luria (1961, 1963) normal auditory verbal 
memory and verbal abstract reasoning are essential abilities to develop self-control of behavior 
and normal social interactions. Children with verbal difficulties will less likely develop 
adequate speech processes and this may cause difficulties to evaluate novel situations. As these 
children have difficulties to incorporate past and present information simultaneously, they may 
have difficulties to comply with normal behavioral rules. Savitsky and Czyzewski (1978) 
suggested that verbal deficits lead to a mislabeling of perceptions of emotions of others. 
Therefore children with verbal deficits are more likely to strike out or act improper in 
ambiguous social situations. Thus, although evidence links language to externalizing behavior, 
this association might also be mediated by other important factors such as communicational 
skills and emotion regulation (e.g. : Boxer, Goldstein, Musher-Eizenman, Dubow, & Heretick, 
2005; Hill, 2002; Hinshaw, 1992; Menting et al., 2011; Moffitt, 1993; Zadeh, Im-Bolter, & 
Cohen, 2007).  
 Well-developed communicational skills are important in the development of social skills.  
This view is supported by a theoretical model called the Socio-Cognitive Integration of 
Abilities model (SOCIAL, see Figure 1) (Beauchamp & Anderson, 2010). This model proposes 
that social skills depend on and are influenced by mediators and cognitive functions, one of 
which is language (verbal and non-verbal communication). Social communication as a 
construct is usually called pragmatics. Effective communication involves the appropriate use of 
language in a social settings, which  extend  beyond the basic understanding and use of words 
and rules of grammar (Simms, 2007). Children with externalizing problem were shown not 
only to have severe pragmatic deficits, they also had increased levels of autistic like behaviors 
(Gilmour, Hill, Place, & Skuse, 2004). This finding supports the idea that children with 
language impairments struggle in social interactions. They frequently experience difficulties to 
express themselves or comprehend others, and this again leads to more problem behavior and 
poorer social skills.  
 
Figure 1. The Socio-Cognitive Integration of Abilities model (SOCIAL) by Beauchamp and  Anderson (2010).  
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 Though social communication is an important contributing factor, it may not completely 
explain the social difficulties of children with externalizing problem behavior (Fujiki et al., 
2004). Emotion regulation impairments might also contribute to social dysfunctioning and 
vulnerability for externalizing behavior, as the ability to perceive, understand and manage 
one’s own emotions is very important in the development of social and emotional adaptive 
behavior (Lopes et al., 2004). An association between poor emotion regulation strategies and 
externalizing problem behavior in early childhood has also been shown (Gilliom, Shaw, Beck, 
Schonberg, & Lukon, 2002; Stansbury & Zimmermann, 1999). Emotion regulation helps a 
person to manage emotions and adapt to stressors and challenges people face in all stages of 
life (Garnefski, Rieffe, Jellesma, Terwogt, & Kraaij, 2007). Emotion regulation can be both 
conscious and unconscious. Both include a series of processes, occurring either before or after 
the activation of an emotion. Whether conscious or unconscious, both serve to amplify, 
maintain, or diminish the intensity of emotions (Gross & Thompson, 2007). Only by 
modulating emotional experience into a desired affective state adaptive outcomes can be 
attained  (Lopes, Salovey, Cote, & Beers, 2005). Emotion regulation starts early in life. It is 
first primarily external and behaviorally orientated. As a child grows older, their emotion 
regulation repertoire increases and strategies become more internal and cognitively based. 
(Aldwin, 1994; Fields & Prinz, 1997). By the age of eight or nine, a child is capable to regulate 
its own emotions as well as the emotions of others by means of cognitions (Harris, 1989; 
Saarni, 1999).  These strategies are referred to as ‘cognitive emotion regulation strategies’. The 
term can be defined as managing the intake of emotionally arousing information, with 
conscious and unconscious strategies (Garnefski, Kraaij, & Spinhoven, 2001). 
 To sum up, an association between language deficits and externalizing behavior has been 
found in children. Though, the underlying mechanism is complex. It might be associated with 
social communicational skills and emotion regulation. To our knowledge no study investigated 
all these constructs simultaneously. Therefore the hypothesis that the link between language 
skills and externalizing problem behavior may be mediated by social communication and/or 
emotion regulation remains untested.  An excellent way to test this hypothesis is to explore the 
abovementioned constructs in a well-defined clinical group of children, known for the high risk 
of developing language deficits. Children with an additional X chromosome such provide such 
a well-defined group, as diagnosis is confirmed by karyotyping and almost all children suffer 
from language deficits, while having  a normal general intelligence. This may lead to the 
diagnosis 47,XXY (Klinefelter syndrome) for males and 47, XXX (Triple X syndrome or 
trisomy X) for females. The prevalence of Klinefelter syndrome is reported to range between 
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1:576 and 1:1000 (Boada, Janusz, Hutaff-Lee, & Tartaglia, 2009; Lee, Lopez, Adeyemi, & 
Giedd, 2011; Leggett, Jacobs, Nation, Scerif, & Bishop, 2010). The prevalence of the Triple X 
syndrome might be similar or slightly lower; between 1:500 and 1:1000 (Lee et al., 2011; 
Leggett et al., 2010; Lenroot, Lee, & Giedd, 2009; Steinman, Ross, Lai, Reiss, & Hoeft, 2009). 
Studies on the global cognitive abilities of children with an additional X chromosome show 
that these children have a higher chance of a lower IQ than in the general population (Bender, 
Harmon, Linden, & Robinson, 1995; Boada et al., 2009).  
 As described above, significant delays and language difficulties are a very distinctive 
feature among boys with Klinefelter and girls with Triple X. In boys with Klinefelter these 
deficiencies are already present early in life and affect about 53% to 80% of the children. 
Researchers agree that their expressive language is usually affected (e.g.: Boada et al., 2009; 
Lee et al., 2011; Leggett et al., 2010; Visootsak & Graham, 2009), but there is less agreement 
on possible deficiencies in receptive language skills. Some authors  claim that these skills are 
unaffected (Leggett et al., 2010) while others found deficits (Boada et al., 2009; Lee et al., 
2011). Overall the most common language deficits found among boys with Klinefelter include 
problems in reading, articulation, phonemic processing, spelling verbal memory, language 
comprehension, word retrieval, syntax, narrative construction, pragmatics and verbal 
expression of thoughts (Boada et al., 2009; Lee et al., 2011; Van Rijn, Swaab, Aleman, & 
Kahn, 2006; Visootsak & Graham, 2009). Girls with Triple X are also at risk to develop delays 
in speech and language at a very early age (Tartaglia, Howell, Sutherland, Wilson, & Wilson, 
2010b). Compared to boys with an additional X chromosome their expressive language seems 
to be more impaired than their receptive language skills. Overall, girls with Triple X are more 
at risk to  develop problems with language processing, verbal fluency, language comprehension 
and pragmatic language (Lee et al., 2011; Leggett et al., 2010; Otter, Schrander-Stumpel, & 
Curfs, 2010; Tartaglia et al., 2010b). The language deficits of children with an additional X 
chromosome may also have an impact on social adjustment, as it may create difficulties to 
communicate with playmates. Unfortunately there is little to no evidence to support this 
association, especially among girls with Triple X.  
 In boys with Klinefelter deficiencies in social functioning were found. Most boys are 
described as introvert, anxious, impulsive, quiet, unassertive and socially withdrawn (Leggett 
et al., 2010; Visootsak & Graham, 2009). They experience an increased level of emotion 
arousal and fewer capabilities to identify and report their own emotions (Van Rijn et al., 2006; 
Visootsak & Graham, 2009). This might explain why in some studies a higher number  of boys 
with Klinefelter acted socially inappropriate, or in an anti-social manner (Visootsak & Graham, 
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2009). Higher rates of autism like symptoms, in comparison to the general population were 
also found (Bruining, Swaab, Kas, & van Engeland, 2009; Van Rijn, Swaab, Aleman, & Kahn, 
2008). Studies on social functioning among girls with Triple X are limited. Otter et al. (2010) 
report that girls with Triple X have difficulties to form good interpersonal relationships during 
childhood until adulthood. However others report that these girls are able to maintain good 
relationships, but the girls were often rated as immature and having poor social adjustment 
skills (Bender et al., 1995). This is confirmed by Tartaglia et al. (2010b). This type of behavior, 
together with cognitive and executive function impairments, would make girls with Triple X 
also more vulnerable to social pressures from peers and victimization.  
 The main aim of the current study was to explore the association between language skills, 
externalizing behavior, communication and emotion regulation in a well-defined sample of 
children with an additional X chromosome (see Figure 2). The first goal of this study was to 
explore whether there are any differences in language, externalizing behavior, social 
communication and emotion regulation between a group of children with an additional X 
chromosome and their normal developing peers in order to unravel the phenotype specific to 
children with an additional X chromosome. We anticipated that the observed differences would 
replicate and extend earlier research in language skills. The second goal of the study was to 
determine the extent in which the above constructs are associated in a well-defined sample of 
children with an additional X chromosome. Based on previous research it is expected that 
poorer language skills are associated with more externalizing problem behavior. As this 
hypothesis is yet untested, it is expected that the association between language skills and 
externalizing problem behavior may also be mediated by either social communication and/or 
emotion regulation.  
 
Figure 2. Proposed model of interrelations between language skills, externalizing problem behavior, 
social communication and emotion regulation.  
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Methods 
Participants 
The study sample consisted of 33 children with an additional X chromosome and 85 normal 
developing children (34 boys and 51 girls) acted as controls. Of the 34 children with an 
additional X chromosome 16 were girls (47, XXX) and 17 were boys (47, XXY). Six of the 
Klinefelter boys received testosterone supplements at the time of data collection. All 
participants with an additional X chromosome were recruited via clinical genetics departments 
in the Netherlands, via the out-patient clinic at the University of Leiden, the Dutch Klinefelter 
Association or the Contact Group Triple-X-syndrome. The normal developing children were 
recruited via nine regular elementary schools in nine different urban cities in the western part 
of the Netherlands. A significant difference was found between the mean ages of the two 
groups (t\(36) = -2.70, p = .010). Participants in the additional X chromosome group 
(Myears= 11.89, SD = 2.65), were on average significantly older than the group of healthy 
controls (Myears = 10.60, SD = 1.10). Exclusion criteria for all participants were neurological 
disorders, a history of head injury and an average IQ below 70. 
Procedure 
The present study is part of a larger study at Leiden University, Department of Clinical and 
Adolescent Studies. After a complete description of the study was given to all the children and 
their primary caregivers, written consent was obtained. The complete test battery consisted of 
several questionnaires, paper-and-pencil tasks and computerized neurological tasks. All tasks 
were administered by a trained and experienced professional. Testing took place during two 
sessions in a stimulus-free room. Each session lasted approximately 2.5 hours (including a 15 
minute break). At the end of the last session each child received a gift. The primary caregivers 
were asked to complete several questionnaires to assess the child’s behavior. Children with an 
additional X chromosome were tested either at the faculty of Social and Behavioral Sciences of 
Leiden University, at a nearby hospital or at home. The normal developing children were tested 
at the elementary schools or at home. After completion of the two sessions, all tasks were 
scored appropriately according to standardized procedures. 
Measures  
 Language skills 
 Verbal intelligence (VIQ) was assessed with the Vocabulary subtest of the Dutch version of 
the Wechsler Intelligence Scale for Children, 3th edition (WISC-III NL: Kort et al., 2005; 
Wechsler, 1992). The 35 items subtest measures verbal cognitive reasoning. Each participant is 
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asked to define a provided word (e.g. "What does 'curiosity' mean?"). The complexity of words 
increases with each item. Each answer is rated with 2, 1 or 0 points based on quality. The 
maximum score is 70 and the minimum score is 0. The total number of points was added and 
used as raw score. Reliability and validity are believed to be average to good (Lezak, 
Howieson, & Loring, 2004).  
 Expressive language was assessed with two subtests “Word Associations” and “Formulated 
Sentences” from the Dutch version of the  Clinical Evaluation of Language Fundamentals 4 
(CELF-4-NL: Kort, Schittekatte, & Compaan, 2008). This test can be standardized by 
converting raw scores into norm scores, with a mean of 10 and standard deviation of 3. 
Reliability and validity of the Dutch translation of the CELF are believed to be average to good 
(Kort et al., 2008). 
 The subtest Word Association (WA) of the CELF-4-NL (Kort et al., 2008), measures the 
ability to name members of semantic groups within a given time limit, it tests accuracy and 
fluency of word recall from long-term memory. Each participant is asked to name as many 
words as possible in a specific category within one minute. This subtest consists of a total of 
three semantic categories; food, clothing, occupations. Each correct answer is added to the total 
of correct answers of all three semantic categories in total. Higher scores are an indication of 
better word fluency.  
 The Formulated Sentences (FS) subtest of the CELF-4-NL (Kort et al., 2008), measures the 
ability to form grammatically and semantically intact simple, compound, and complex 
sentences. The participant is asked to formulate a sentence using one or two words provided by 
the examiner. A picture shown for each word or set of words provides a visual stimulus to help 
the subject develop a complete, grammatically correct sentence. For example, the participant is 
asked to give a sentence using the word ‘‘car’’ and is simultaneously shown a picture of a 
family loading up a car.  Each answer, with a maximum of 20 items, is rated with 2, 1 or 0 
points based on quality. The maximum score is 40 and the minimum score is 0.  
 Receptive language was assessed with the Concealed Meanings Test (CMT), a subtest from 
the "Taaltests voor Kinderen [Language Tests for Children]" (TVK: Van Bon, 1982). The 
CMT is a 33 items task and measures the participants’ understanding of the non-explicit 
content of sentences. With each item the participant has to match one of two pictures to a 
sentence that presupposes or implies certain information. For example, the participant is 
provided orally with the sentence " Mother is riding a bicycle too”. It implies that others are 
riding a bicycle as well and that the picture showing several people riding a bike with one of 
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them being a woman must therefore be chosen. Each answer is rated with 1 or 0 points. The 
maximum score is 33 and the minimum score is 0. 
 Behavioral problems 
 Externalizing behavior was assessed with the Child Behavioral Checklist 4-18 years 
(CBCL: Achenbach, 1991). The CBCL is probably the most commonly used behavior rating 
scale. This is a parent-report questionnaire containing 118 items, where parents are asked to 
base their answers on descriptions of the child's behavior during the six months prior to the 
test. Each item is rated on a 3-point frequency scale (e.g., "0 = not true," "1 = somewhat or 
sometimes true," and "3 = very often true"). The instrument provides a total behavioral 
problems score, two broad-band scales (internalizing, externalizing), and eight narrow-band 
scales. The narrow band scales aggression and delinquency form the broad band scale 
externalizing behavior. Withdrawn, somatic complaints, and anxious/depressed are part of the 
broad band scale internalizing behavior. This leaves the remaining syndrome scales: social 
problems, thought problems, and attention problems, as neither are part of either the 
internalizing or externalizing grouping.  With respect to this study three scales are of particular 
interest: the broad band scale externalizing behavior and the two narrow band scales aggression 
and delinquency. The “Aggressive Behavior” subscale has 20 items measuring physical 
aggression, argumentativeness and excessive anger. The 13 items “Delinquent Rule-Breaking 
Behavior” subscale measures antisocial behaviors, e.g. lying, stealing, truancy, vandalism and 
drug use. Verhulst, van der Ende, and Koot (1996) confirmed that the Dutch translation of the 
CBCL has  a good reliability and validity.  
 Self-control was assessed using the parent version of the Social Skills Rating System 
(SSRS: Gresham & Elliot, 1990). Parents were asked to base their answers on descriptions of 
the child's behavior during the six months prior to the test. The total questionnaire consists of 
four subscales: Cooperation (e.g. “Completes household tasks within a reasonable time”); 
Assertion (e.g. “Starts conversations rather than waiting for others to talk”); Responsibility (e.g. 
“Reports accidents to appropriate persons”); and Self-Control (e.g. “Controls temper when 
arguing with other children”). Psychometric properties in terms of internal consistency and 
test-retest reliabilities, relationships with other measures, and factor structures of the SSRS 
have been demonstrates to be valid and  reliable (Gresham & Elliot, 1990; Gresham, Elliott, & 
Kettler, 2010; Van der Oord et al., 2005). With respect to this study, the scale “Self-Control” is 
of particular interest. The subscale consists of nine items, each measuring if a child responds 
appropriately to conflict and non-conflict situations. Each item is rated on a 3-point frequency 
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scale (e.g., "0 = never," "1 = somewhat or sometimes," and "3 = very often"). Higher scores are 
an indication of better self-control (Gresham & Elliot, 1990). 
 Social communication 
 Social and communicative behaviors were assessed with the Autism Spectrum Quotient 
Children’s version (AQ-child: Auyeung, Baron-Cohen, Wheelwright, & Allison, 2008). This 
50 items questionnaire for parents assesses autistic symptoms and the broader phenotype in 
children at  4-11 years of age. The questionnaire consists of five subscales: Social skills (e.g. 
“S/he finds it hard to make new friends”); Attention switching (e.g. “S/he frequently gets so 
strongly absorbed in one thing that s/he loses sight of other things”); Attention to detail  (e.g. 
“S/he tends to notice details that others do not”); Communication  (e.g. “S/he knows how to tell 
if someone listening to him/her is getting bored”); and Imagination (e.g. “S/he finds making up 
stories easy”). The AQ-child Total Score serves as an index of severity of social deficits in 
individuals with autism. The psychometric properties of the AQ-child indicate good test-retest 
reliability, high internal consistency and construct validity (Auyeung et al., 2008). With respect 
to this study, the scales “Social Skills” and “Communication” are of particular interest, both 
consist of 10 items. Each item is rated on a 4-point frequency scale (1 = definitely agree, 2 = 
slightly agree, 3 = slightly disagree, and 4 = definitely disagree). Lower scores on the AQ-child 
are an indication of better communication and social skills (Auyeung et al., 2008).  
 Pragmatic language was assessed with the Pragmatics Profile (PP) from the CELF-4-NL 
(Kort et al., 2008). This 52 item checklist for parents helps to gain additional information about 
the child’s overall pragmatic development and typically expected skills for social and school 
interactions. Each item is rated on a 4-point likert scale (0 = never true, 1 = sometimes true, 
2 = often true, 3 = always true). Scores can identify children who have difficulties with the 
pragmatic functions of language. The Pragmatics Profile provides a more specific profile of a 
participants’ pragmatic skills in four areas: Rituals and Conversational Skills (e.g. Greets 
others and responds to greetings from others); Asking For, Giving, and Responding to 
Information (e.g. Request for help in an appropriate manner); Receptive use of Nonverbal 
Communication Skills (e.g. facial expressions); and Expressive use of Nonverbal 
Communication Skills (e.g. knowing how someone feels, based on non-verbal signals). Higher 
scores on the PP are an indication of better pragmatic skills (Kort et al., 2008).  
 Emotion regulation  
 Emotion regulation was assessed with the Cognitive Emotion Regulation Questionnaire – 
kids (CERQ-k: Garnefski, Rieffe, Jellesma, Terwogt, & Kraaij, 2007), the child version of the 
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Cognitive Emotion Regulation Questionnaire (CERQ: Garnefski, Kraaij, & Spinhoven, 2002). 
The CERQ-k is a 36 items self-report questionnaire which assesses what participants think 
after the experience of negative life events. In the present study, the following written 
instruction was given: “Sometimes nice things happen in your life and sometimes unpleasant 
things might happen. When something unpleasant happens, you can think about it for a long 
time. When something unpleasant happens to you, what do you usually think?” 
 The questionnaire can be divided into nine different subscales, each consists of four items, 
and all are rated on a 5-point scale with answering categories ranging from “1 = (almost) 
never” to “5 = (almost) always". A subscale score has a minimal score of 4 and a maximum 
score of 20. The higher the subscale score, the more the specific cognitive coping strategy is 
used. The CERQ-k subscales are: refocus on planning - thinking about what steps to take and 
how to handle negative events; rumination - thinking about the feelings and thoughts 
associated with negative events; putting into perspective - thoughts of playing down the 
seriousness of an event or emphasizing the relativity when comparing it to other events; 
catastrophizing - thoughts of explicitly emphasizing the terror of what you have experienced; 
positive refocusing - thinking about joyful and pleasant issues instead of thinking about an 
actual event; positive reappraisal - thoughts of creating a positive meaning to an event in terms 
of personal growth; acceptance - thoughts of accepting what you have experienced and 
resigning yourself to what has happened; self-blame - thoughts of putting the blame of what 
you have experienced on yourself; and other-blame - thoughts of putting the blame of what you 
have experienced on the environment or another person. Example items are provided in Table 
1. The psychometric properties of the CERQ-k were shown to be good. Factorial validity and 
criterion-related validity of the CERQ-k are satisfactory. All subscales were shown to have 
high internal consistency ranging from 0.72 to 0.85 (Garnefski et al., 2007).  
 
Table 1. Example of items belonging to a specific subscale item measured by the Cognitive 
Emotion Regulation Questionnaire - kids (CERQ-k) 
Subscale  Example  
Self-blame I think that I am to blame 
Acceptance I think that I have to accept it 
Rumination Again and again, I think of how I feel about it 
Positive refocusing I think of nicer things 
Planning I think about what would be the best for me to do 
Positive reappraisal I think that I can learn from it 
Putting into perspective I think that worse things can happen 
Catastrophizing I often think that it’s much worse than what happens to others 
Other-blame I think that others are to blame 
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Statistical analyses 
 Statistical analyses were performed using the Statistical Package for Social Sciences version 
19 (SPSS 19.0 for Windows). First, the data were inspected for missing data and outliers. 
Moreover, the normality of distributions and homogeneity of slopes were checked. Descriptive 
statistics, scatterplots, boxplots, Kolmogorov-Smirnov tests were used. Outliers were only 
excluded if z-scores were above 3.0 and results with and without the outlier differed 
significantly. The main analyses were performed in two steps. In the first step, results of 
children with an additional X chromosome (XXY/XXX) and controls on the four main 
constructs were compared using several multivariate analyses of covariance (MANCOVA) and 
analyses of covariance (ANCOVA’s). In all analyses group (XXY/XXX) and gender (boy/girl) 
were entered as fixed factors, and age as a covariate. Age was controlled for because the 
control group was significantly younger than the group XXY/XXX. Externalizing behavior 
was assessed with three separate analyses, due to difference of variances and homogeneity of 
slopes. First we run an ANCOVA for the broad band scale ‘Externalizing Behavior’, 
subsequently a MANCOVA including the two narrowband scales ‘delinquent rule-breaking 
behavior’ and ‘aggressive behavior’, followed by an univariate analyses for significant 
multivariate effects (using Pillai's Trace) and finally a separate ANCOVA for the SSRS 
subscale ‘Self-control’. For the four language measures a MANCOVA was conducted. Follow-
up ANCOVA’s were run to examine more specific differences if there were significant 
multivariate effects on each of the dependent variables. Social communication skills were 
assessed with two separate MANCOVA’s, again due to a lack in homogeneity of slopes of the 
two measures; the AQ-child and the Pragmatics Profile CELF-IV-NL. Emotion regulation was 
tested with nine separate ANCOVA’s, one for each subscale of the CERQ-k, due to a lack in 
homogeneity of slopes as well. Effect sizes were calculated using Cohen’s d, representing the 
difference between two means divided by a standard deviation. Significance levels were set on 
p = 0.05. 
 In the second step the relation between language skills, externalizing behavioral problems, 
social communication and emotion regulation in children with an additional X chromosome 
was examined, using Pearson’s r in correlational analyses. This step included only  those 
variables with significantly different results between the two groups. Results of the first step 
indicated that age had a significant effect on all four language measures, norm scores (if 
available) were used to eliminate potential age effects as much as possible. Significance levels 
were set on p < .05 and the criteria to judge the size of the correlation coefficient, as suggested 
by Cohen (1988), were applied.  
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Results 
Language skills   
 A multivariate analysis of covariance (MANCOVA) for language skills indicated several 
significant results on all the four measures. Multivariate effects were found for group 
(F(4,107) = 17.09, p < .001) and group by gender interaction (F(4,107) = 3.57, p = .009). The 
covariate age also had a significant multivariate effect on language skills (F(4,107) = 7.37, 
p < .001).  
 Univariate results showed significant group effects on all four language measures 
(p <.005). In other words, children with an additional X chromosome scored significantly 
lower than the control group in terms of ‘Verbal intelligence’ (F(1,110) = 63.17, p < .001, 
d = 1.3), ‘Word fluency’ (F(1,110) = 37.20, p < .001, d = 0.7), ‘Formulating sentences’ 
(F(1,110) = 16.63, p < .001, d = 1.0), and ‘Receptive language skills’ (F(1,110) = 27.60, 
p < .001, d = 0.6). For means and SD’s see the left panel of Figure 3.  
 The univariate results of group by gender interaction effects were only significant for 
‘Receptive language skills’ (F(1,110) = 6.13, p = .015, d = 0.4). To assess specific group by 
gender interaction comparisons, post hoc ANOVA’s were used. Girls in the control group had 
significantly higher scores than girls with an additional X chromosome (F(1,64) = 16.33, 
p < .001, d = 0.9). No significant differences were found between the scores of boys. Post hoc 
ANCOVA’s to assess group effects revealed no significant differences between controls and 
the XXY/XXX group. See means and SD’s in the right panel of Figure 3.  
 Univariate results of the covariate age indicated that age had a significant effect on all four 
language measures ‘Verbal intelligence’ (F(1,110) = 21.02, p < .00, r = 0.38), ‘Verbal 
fluency’ (F(1,110) = 5.97, p = .016, r = 0.22 ), ‘Formulating sentences’ (F(1,110) = 7.60,  
p = .007, r = 0.23), and ‘Receptive language skills’ (F(1,110) = 17.87, p < .001, r  = 0.35).   
 
Figure 3. Left panel: Mean scores and SD’s for the language skills of children with an additional X 
chromosome (XXY / XXX) compared to controls. Right panel: Mean scores and SD’s for receptive 
language skills of boys and girls in different subgroups. * Significantly different at p < .005. 
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Externalizing problem behavior and self-control 
 The analysis of covariance (ANCOVA) on the broad band scale ‘Externalizing behavior’ 
showed a significant group effect (F(1,109) = 5.07, p = .026, d = 0.5). Children with an 
additional X chromosome had more externalizing problem behavior in general compared to 
controls. The second analysis, a MANCOVA including the two more specific narrow-band 
scales within externalizing behavior – ‘Aggressive and delinquent rule-breaking behavior’ – 
also indicated a significant multivariate group effect (F(2,108) = 6.81, p = .002). No other 
multivariate effects were found. Univariate analysis on group effects revealed a significant 
difference in terms of ‘Delinquent rule-breaking behavior’ (F(1,109) = 12.60, p = .001, 
d = 0.8), but not for ‘Aggression’. So, according to the parents, children with an additional X 
chromosome only displayed significantly more delinquent rule-breaking behavior, compared 
to normal developing children. Mean scores and SD’s are shown in Figure 4 (left panel). 
 The ANCOVA on the subscale ‘Self-control’ of the SSRS indicated a significant group 
effect (F(1,109) = 14.08, p <.001, d = 0.7). In other words, the group of children with an 
additional X chromosome displayed on average less self-control compared to controls. No 
gender, interaction or covariate effects were found. For means and SD’s see Figure 4 (right 
panel).  
  
Figure 4. Left panel: Mean scores and SD’s for behavioral problems of XXY / XXX children 
compared to controls. Right panel: Mean scores and SD’s for self-control of XXY / XXX children 
compared to controls. * Significantly different at p < .005. 
Social communication and pragmatics  
 The MANCOVA on the two subscales of the AQ-child questionnaire indicated a 
significant multivariate group effect (F(2,109) = 15.55, p < .001). Univariate results indicated 
significant group effects for both subscales of the AQ-child (p <.005). Parents of children 
with an additional X chromosome reported on average that their children experienced 
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significantly more problems with ‘Social skills (F(1,110) = 21.71, p < .001, d = 1.04), and 
‘Communication’ (F(1,110) = 25.86, p < .001, d = 1.10) compared to the reports of parents 
with normal developing children. For means and SD’s see left panel of Figure 5.  
 The MANCOVA on the subscales of the Pragmatics Profile (PP CELF-IV-NL) revealed 
two significant multivariate effects, a group effect (F(4,108) = 8.89, p < .001) and an effect of 
the covariate age (F(4,108) = 4.81, p = .001). Univariate results on group effects indicated 
significant effects for three of the four subscales (p <.005). So, parents of children with an 
additional X chromosome reported on average that their children experienced significantly 
more problems with ‘Rituals and conversational skills’ (F(1,111) = 22.15, p < .001, d = 0.7), 
‘Asking for, giving, and responding to information’(F(1,111) = 4.09, p = .046, d = 0.6) and 
‘Expressive use of nonverbal communication skills’ (F(1,111) = 8.25, p = .005, d = 0.6) 
compared to the reports of parents with normal developing children. The mean scores and 
SD’s are depicted in the right panel of Figure 5.  
   
Figure 5. Left panel: Mean scores and SD’s for two subscales of the AQ-child for  XXY / XXX 
children compared to controls. See * for significant differences at p < .005. Right panel: Mean scores 
and SD’s for different subscales of the Pragmatics Profile CELF-IV-NL for XXY / XXX children 
compared to controls.  * Significantly different at p < .005. 
Emotion regulation  
 CERQ-k. Of the nine separate analyses, only the ANCOVA on the subscale ‘Rumination’ 
indicated a significant group effect (, F(1.107) = 3.96. p = .049, d = 0.5). In other words 
children with an additional X chromosome use the same emotion regulation strategies as 
controls, except for the strategy rumination. This strategy was more often used by children 
with an additional X chromosome. Mean scores and SD’s are depicted in Figure 6.  
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Figure 6. Mean scores and SD’s for the different subscales of the CERQ-k of XXY / XXX children as 
compared to controls. * Significantly different at p < .005. 
Correlations within the group of children with an additional X chromosome  
Pearson’s correlations were examined to investigate the potential relations between language 
skills, externalizing problem behavior, social communication skills and emotion regulation in 
a group of children with an additional X chromosome. This investigation was limited to the 
measures of which the results differed significantly from that of the controls. General results 
are depicted in Figure 7. 
 The relationship between language skills and externalizing problem behavior 
 In the group of children with an additional X chromosome the results showed that none of 
the four language measures were significantly related with externalizing problem behavior in 
general, delinquent rule-breaking behavior or self-control (see Table 2).  
 
Table 2. Correlations between language skills and externalizing problem behavior. 
 
Externalizing 
Behavior 
Delinquent  
Rule-Breaking 
Behavior 
Self- control 
Verbal intelligence  -.046 -.012 .110 
Verbal fluency -.050 .024 .189 
Formulating sentences  -.021 .064 .118 
Receptive language skills .054 .154 .060 
Note. n’s range from 30 to 29 due to occasional missing data. *p < .05. **p < .01. 
 The relationship between language skills and social communication 
 Analyses of language and social communicational measures revealed several significant 
associations (see Table 3). Negative correlations were found between the scores on ‘Verbal 
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intelligence’ and ‘Communication’ (r = -.397, p = .027). Higher scores on verbal intelligence 
were associated with fewer problems in communication skills. A significant negative 
association was also found between ‘Formulating sentences’ and ‘Communication’ (r = -.394, 
p = .031). Higher scores on more complex expressive language skills like formulating 
sentences, were associated with less problems in social communication. Finally, a significant 
negative correlation was found between ’Receptive language skills’ and ‘Asking for, giving 
and responding to information’ (r = -.399, p = .026). Lower scores on receptive language 
skills were associated with less problems with the pragmatic skill asking for, giving, and 
responding to information.  
 The relationship between language skills and emotion regulation 
 In the group of children with an additional X chromosome no significant associations were 
found between language skills and emotion regulation (see Table 3). 
 
Table 3. Correlations between social communication, emotion regulation, language skills and 
externalizing problem behavior 
Note. n’s range from 33 to 25 due to occasional missing data. *p < .05. **p < .01. 
 
 The relationship between social communication and externalizing problem behavior 
 Analyses of the association between the social communication measures and the 
externalizing problem behavioral measures revealed multiple significant associations (see 
Table 3). First, two significant negative correlations were found between the scores on the 
 
Verbal 
intelligence 
Verbal 
fluency 
Formulating 
sentences 
Receptive 
language 
Externalizing 
behavior 
general 
Delinquent  
rule-
breaking 
behavior 
Self- 
control 
AQ-child        
Social skills  -.202 -.139 -.355 .078 .337 .317 -.119 
Communication -.397* -.216 -.394* .028 .253 .254 -.162 
CELF-IV-NL PP        
Rituals and conversational 
skills 
.101 .151 .347 -.111 -.513** -.480** .459* 
Asking for, giving and 
responding to information 
.064 .076 .219 -.399* -.418* -.495** .332 
Expressive use of nonverbal 
communication skills 
.023 .057 .201 -.196 -.311 -.406* .478** 
CERQ-k         
Rumination .021 -.012 -.055 -.040 -.402* -.245 .326 
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two subscales of the PP CELF-IV-NL; ‘Rituals and conversational skills’ and ‘Asking for, 
giving and responding to information’ scores and ‘Externalizing behavioral general’ 
(r = -.513, p = .004 and r = -.418, p = .022, respectively). This indicated that more problems 
with the pragmatic skills ‘Rituals and conversational skills’ and ‘Asking for, giving and 
responding to information’ were associated with more externalizing behavioral in general.  
 Second, scores on Rituals and conversational skills’ scores, ‘Asking for, giving and 
responding to information’ scores and ‘Expressive use of nonverbal communication skills’ 
were significantly correlated with scores on ‘Delinquent rule-breaking behavior’ (r =  -.480, 
p = .007; r = -.495, p = .005; and r = -.406, p = .026, respectively). Overall these results were 
an indication that more problems in pragmatic skills were associated with more delinquent 
rule-breaking behavior.  
 Finally, scores on two subscales of the PP CELF-IV-NL; ‘Rituals and conversational 
skills’ scores and ‘Expressive use of nonverbal communication skills’ were also significantly 
correlated with ‘Self-control ’(r = .459, p = .011 and r = .478, p = .008, respectively). In other 
words, this indicated more impaired pragmatic skills were associated with decreased self-
control.  
 The relationship between emotion regulation and externalizing problem behavior 
 Analyses of emotion regulation and externalizing problem behavior measures revealed a 
significant association between rumination and externalizing problem behavior in general 
(r = -.402, p = .042). Lower scores on externalizing problem behavior in general were 
associated with higher scores on the emotion regulation strategy rumination. 
 
Figure 7. Tested model of interrelations between language skills, externalizing problem behavior, 
social communication and emotion regulation. 
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Discussion 
The aim of this study was to explore the role of language skills, communication and emotion 
regulation in relation to the degree of externalizing behavior in a well-defined sample of 
children with an additional X chromosome. Based on previous research (e.g. Menting et al., 
2011; Moffitt & Caspi, 2001; Séguin et al., 2009; Smith et al., 2011) it was expected that 
poorer language skills were related to more externalizing problem behavior. The second 
hypothesis was that the relationship between language skills and externalizing problem 
behavior could also be mediated by either social communication and/or emotion regulation. 
To our knowledge this study is the first to assess externalizing problem behavior and self-
control in children with an additional X chromosome  and compared the findings with a group 
of normal developing children. More is known about the risks of internalizing problem 
behavior or attentional problems (Bruining et al., 2009; Geschwind & Dykens, 2004; 
Tartaglia, Cordeiro, Howell, Wilson, & Janusz, 2010a) among children with an additional X 
chromosome 
 First, it was examined  whether children with an additional X chromosome were at risk to 
develop more externalizing behavior compared to their normal developing peers. It was 
expected that this group would have poorer language skills compared to their normal 
developing peers. Our analyses revealed that children with an additional X chromosome 
exhibited more externalizing problem behavior, more specifically delinquent rule-breaking 
behavior, as well as lowered levels of self-control. These results are in line with the evidence 
of increased antisocial behavior in adolescence among males with Klinefelter (Götz, 
Johnstone, & Ratcliffe, 1999). The finding of lower levels of self-control might also explain  
the finding of Simpson et al. (2003) who found that boys with Klinefelter showed increased 
levels of behavioral outbursts even when they were maturing. This study did not find any 
differences in the levels of aggression. In the clinical setting however, parents often expressed 
their concerns about acts of aggression displayed by their sons. Therefore future research 
should not dismiss the possible risks of also developing aggression within this sample with an 
additional X chromosome just yet. Additionally evidence of increased vulnerability in this 
field is also found in samples with other chromosomal abnormalities, like in boys with an 
additional Y chromosome (Visootsak & Graham, 2009).  
 Besides examining externalizing behavior we also examined if language skills were 
lowered. As expected, language skills were lower among children with an additional X 
chromosome. This is consistent with earlier research (e.g.: Boada et al., 2009; Lee et al., 
2011; Leggett et al., 2010; Steinman et al., 2009; Visootsak & Graham, 2009). Though not all 
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of these studies agreed on deficiencies in both receptive and expressive language skills, the 
current study found that both skills were  affected in children with an additional X 
chromosome. This is in line with the findings described in reviews by Boada, et al. (2009) and 
Lee et al. (2011). As this study to our knowledge is the first to include both boys and girls 
with an additional X chromosome, this study extends earlier findings as it  indicates  that the 
receptive skills of girls with an additional X are more affected than in boys.  
 As this study found that children with an additional X chromosome showed more 
externalizing behavior and poorer language skills, our analyses were extended. The possible 
link between the two constructs was examined, as poorer language skills were expected to 
increase the risk to develop externalizing behavior (e.g. Menting et al., 2011; Moffitt & Caspi, 
2001; Séguin et al., 2009; Smith et al., 2011). This study did however not find a direct 
association between language skills and externalizing behavior. The absence of  a direct 
association could  be due to the fact no longitudinal data were used. Both language skills and 
externalizing behavior were measured around the same point in time, while other studies also 
included results of delayed effects of language skills on the development of externalizing 
behavior  (Hill, 2002; Moffitt, 1990; Séguin et al., 2009). 
 As this study not only focused on a direct contribution of language skills on the 
development of externalizing behavior a possible mediating role of communicational skills 
was examined. It was expected that the relation between language skills and externalizing 
problem behavior could also be mediated by social communication. Similar to the 
methodology with externalizing behavior and language skills social communicational skills of 
children with an additional X chromosome was compared with  those of controls. Social 
communication was assessed by using two different kind of measures. One measuring social 
and communication skills and one assessing pragmatic skills. Both measures indicated that 
there were more problems among children with an additional X chromosome compared to 
controls. More specifically, the first measure indicated that both boys and girls with an 
additional X chromosome experienced increased problems with social skills and 
communication. For boys, these results are in line with earlier findings among children and 
adults with an additional X chromosome (Van Rijn & Swaab, 2011). Evidence of social 
functioning among girls with Triple X are however limited and to our knowledge this study is 
the first to assess this specific type of behavior in girls with an additional X chromosome. 
Similar studies are necessary to confirm these findings and should therefore be pursued in 
future studies. On the second measure which assessed pragmatic skills , poorer pragmatics 
skills were found in both boys and girls with an additional X chromosome. This finding is 
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supported by earlier findings described in various reviews (Boada et al., 2009; Leggett et al., 
2010; Otter et al., 2010; Visootsak & Graham, 2009). 
 Since children with an additional X chromosome experienced poorer social 
communicational skills, as well as more externalizing behavior and poorer language skills, it 
was examined whether there was an indirect link between language skills and externalizing 
behavior. First via social and communication skills and secondly via pragmatics. Only social 
and communication skills were linked to both language and externalizing behavior.  
 The findings of this study indicate that social and communication skills were poorer in 
children with poor expressive language skills. Poorer social and communication skills in turn 
resulted in increased levels of externalizing behavior. This implies that the influence of 
language skills on the development of externalizing behavior is mediated by the level of 
social and communicational skills. These findings are consistent with evidence from 
Beauchamp and  Anderson (2010). They proposed a theoretical model which supported the 
idea that social communication influences adaptive behavior. Empirical evidence is however 
scarce. There are some findings that suggest that children with poorer language skills have 
more problems to interpret intentions of others and to understand social interactions 
(Astington & Jenkins, 1999; Orobio de Castro, Veerman, Koops, Bosch, & Monshouwer, 
2002).  
 Not only social and communicational skills, but also pragmatic skills were included as a 
mediator. Pragmatics skills influenced both externalizing behavior and self-control. As 
externalizing behavior decreased, self-control increased in children with better pragmatics 
skills. This is also in agreement  with earlier research, in which children with externalizing 
problem behavior were found to have severe pragmatic deficits (Gilmour et al., 2004). The 
absence  of  an association with language skills might be explained by the fact that although 
pragmatics is considered as one of the five components of language, it is also viewed as 
entirely different from the other four (phonology, semantics, syntax and morphology) as it 
focuses on the meaning behind the meaning (Byrnes & Wasik, 2009; Hoff & Shatz, 2007). 
All findings relating to social communicational skills emphasize the importance of early 
discovery and treatment of both language deficits and communication skills as it might 
influence the development of externalizing behavior.  
 Finally, the possible mediating role of emotion regulation and its contribution to the link 
between language skills and the development of externalizing behavior was also examined. 
The results on emotion regulation suggest that both boys and girls with an additional X 
chromosome use the same emotion regulation strategies, except for the strategy rumination. 
RUNNING HEAD: THE MECHANISMS UNDERLYING THE DEVELOPMENT OF EXTERNALIZING BEHAVIOR 
 21
This strategy is used more often. How this relates to findings among Klinefelter men with 
regard to emotion regulation problems, such as increased levels of emotion arousal in 
comparison to the general population (Geschwind & Dykens, 2004; Ratcliffe, 1999; Van Rijn 
et al., 2006, 2008; Visootsak & Graham, 2009) should be examined in future studies.  
 Due to some differences in emotion regulation strategies the indirect link between 
language skills and externalizing behavior mediated by emotion regulation was examined. 
This complements previous research in which the association between language skills and 
emotion regulation or between emotion regulation and externalizing behavior was studied 
(e.g: Boxer et al., 2005; Fujiki et al., 2004; Lopes et al., 2004; Menting et al., 2011; Mostow 
et al., 2002; Simms, 2007). Although an association between language skills and emotion 
regulation was expected, this study failed to show this (Denham, von Salisch, Olthof, 
Kochanoff, & Caverly, 2002; Fujiki et al., 2004; Lemerise & Arsenio, 2000; Mostow et al., 
2002). This study did however show an association between emotion regulation and 
externalizing behavior. A very interesting link, as it showed that externalizing behavior was 
less in children who thought more about the feelings and thoughts associated with negative 
events. Interesting as rumination is described as an inadequate strategy in the CERQ manual 
(Garnefski et al., 2002). In this study however does rumination appears to be an effective way 
to regulate emotions in children with an additional X chromosome. It might be that these 
children need to think more about their feelings and thoughts, in order to be able to act in a 
more socially adaptive manner. This view is confirmed by additional analyses that indicated 
that increased  use of rumination by children with an additional X chromosome increased 
social skills measured by the total SSRS score. This again support the assumption that, in 
these children, rumination is used as compensation method. This finding should therefore be 
pursued in future studies, and also needs to be taken into consideration when treating a child 
with an additional X chromosome.  Caution is however necessary. Rumination might appear 
to be an effective strategy in the short term, it could  well have negative consequences in the 
long term. These long term effects have been proven in several studies, linking rumination for 
example with behavioral dysregulation (Selby, Anestis, & Joiner, 2008), emotional problems 
(Garnefski et al., 2007) and anxiety symptoms (Legerstee, Garnefski, Jellesma, Verhulst, & 
Utens, 2010).   
 These findings suggest that both boys and girls with an additional X chromosome 
experience the same level of language deficits, poorer social communication skills, more 
externalizing problem behavior, lowered levels of self-control and use more rumination to 
regulate emotions. These results also imply that in order to understand the mechanism 
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underlying the association between language skills and externalizing behavior, all these 
factors need to be taken into account.  
 This study has several  are  limitations. The instrument used to measure receptive language 
does not have satisfactory psychometric properties and as this instrument was originally 
designed for children up to nine years (Van Bon, 1982) a possible ceiling effect cannot be 
ruled out. Emotion regulation was furthermore only measured by self-report. It is possible that 
children with an additional X chromosome overrated their own emotion regulation strategies. 
This assumption is supported by a study among adults with sex chromosome abnormalities. 
These subjects had a tendency to overrate their abilities on self-reports, and this led to an 
underestimation of their actual problems (Bender, Harmon, Linden, Bucher-Bartelson, & 
Robinson, 1999). This problem might be tackled by including a parent report of child emotion 
regulation. Future studies should also include a measure for the construct emotion regulation 
that can distinguish the ability to monitor one’s own feelings as well as the ability to monitor 
the feelings of others, as both competences are important in emotion regulation (Mayer, 
Salovey, Caruso, & Sitarenios, 2003; Salovey & Grewal, 2005). 
In conclusion these findings call for studies that  focus on possible language deficits, social 
communication and emotion regulation in relation to the development of externalizing 
behavior, as it might provide more insight into possible prevention and  treatment options. 
When one attempts to prevent the (further) development of externalizing behavior in children 
with language difficulties, one should not only focus on the behavioral symptoms, but also on 
early discovery and treatment of language deficits as these deficits put children at risk to  
develop externalizing behavior due to social problems. This study also provides evidence to 
support the view that clinicians should keep a close eye on the development of children with 
an additional X chromosome, as these children are even more at risk to develop externalizing 
behavior problems. If a child already displays behavioral problems, clinicians should look for 
language deficits, the level of social communicational skills and emotional regulation 
problems. All these factors might cause and/or contribute to the observed problems. Finally 
the findings of this study call for longitudinal studies to examine the possible delayed 
influences of language skills on the development of externalizing behavior.   
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